Model Studies in Heterogeneous Catalysis at the Atomic Scale
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MODELS OF INCREASING COMPLEXITY
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Thin Oxide Film Systems
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Crystalline and Vitreous Silica Films
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Scanning Probe: nc-AFM vs. STM

Simultaneous Imaging of Si and O
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Reactions in Confined Space

Water Formation
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® Energy resolution: 180 meV

® | ateral resolution: 2.6 nm (LEEM), 18 nm (XPEEM)
® Temperature range: 100 + 2000 K;

® Pressure range: 10" = 10-° mbar;

® Photon range: 80 + 1500 eV

® surface sensitive

® temporal evolution

® multi-method: microscopy-diffraction-spectroscopy
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Chemistry in confined space

H, intercalation at closed Silica films: real time observation

Annealing @ 550 K in p(H,) =1 x 10-® mbar

Schwoebel barrier for diffusion
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Chemistry in confined space

H,O formation at closed Silica films: real time observation
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Chemistry in Confined Space

Modelling Elementary Reaction Steps by DFT

Kinetic equations
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